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ABSTRACT 

This b r i e f  rev iew of t h e  c o a s t a l  and h igh-seas  r e s o u r c e s  
o f  p e l a g i c  f i s h e s  i n  t h e  w e s t e r n  P a c i f i c  is i n t e n d e d  as back- 
ground material i n  p l ann ing  f o r  a symposium t o  be h e l d  i n  1972 
d u r i n g  t h e  1 5 t h  S e s s i o n  of  t h e  Indo-Pac i f i c  F i s h e r i e s  Counc i l ,  
and w a s  p repa red  a t  t h e  r e q u e s t  of t h e  1 3 t h  IPFC S e s s i o n .  The 
area covered i n  t h i s  r e p o r t  i n c l u d e s  Japan  and Korea i n  t h e  
n o r t h  and New Zealand, Australia, and t h e  c o e s t a l w a t e r s  of 
t h e  Indones i an  Archipe lago  i n  t h e  s o u t h .  
of t h e  f i s h e r i e s  and t h e  hydrography i n  t h e  w e s t e r n  P a c i f i c  
are d i s c u s s e d .  A more d e t a i l e d  review is made of t h e  more 
i m p o r t a n t  p e l a g i c  f i s h e s  which i n c l u d e  t h e  c a t e g o r i e s  (1)  j a c k s ,  
m u l l e t s ,  e tc . ,  (2)  h e r r i n g s ,  s a r d i n e s ,  anchov ies ,  etc. ,  (3) 
tunas, b o n i t o s ,  and s k i p j  acks  , and ( 4 )  mackere l s ,  b i l l f  i s h e s  , 
c u t l a s s f  i s h e s ,  etc. 

The g e n e r a l  fea ture’s  

P roc .  I n d o - P a c i f i c  F i s h .  Coun., 1 4 ( I I )  : 115-138. 
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INTRODUCTION 

This  b r i e f  rev iew of t h e  c o a s t a l  and h igh-seas  r e s o u r c e s  of p e l a g i c  
f i s h e s  i n  t h e  wes te rn  P a c i f i c  w a s  p repa red  i n  r e sponse  t o  a r e q u e s t  made a t  
t h e  1 3 t h  S e s s i o n  of t h e  IPFC ( Indo-Pac i f i c  F i s h e r i e s  Counci l )  h e l d  i n  
Br i sbane ,  A u s t r a l i a ,  on 14-25 October 1968. The document p r o v i d e s  background 
i n f o r m a t i o n  needed f o r  t h e  p l a n n i n g  of a symposium schedu led  t o  b e  h e l d  i n  
1972 d u r i n g  t h e  1 5 t h  IPFC Sess ion .  

Although t h e  IPFC area i n c l u d e s  t h e  I n d i a n  Ocean, w e  have focused  o u r  
The r e c e n t l y  o rgan ized  a t t e n t i o n  on t h e  w e s t e r n  P a c i f i c  and a d j a c e n t  waters. 

I n d i a n  Ocean F i s h e r i e s  Commission i s  a l r e a d y  u n d e r t a k i n g  a rev iew of t h e  
I n d i a n  Ocean f i s h e r y  r e s o u r c e s .  The area covered i n  t h i s  r e p o r t  (Fig.  1) 
i n c l u d e s  t h e  waters ex tend ing  from t h e  Asiatic c o a s t  ea s tward  t o  1800- 
convenience,  t h e  n o r t h e r n  boundary h a s  been p l aced  a l o n g  l a t .  45% and 
i n c l u d e s  t h e  c o a s t a l  waters of J apan  and Korea. The s o u t h e r n  boundary i n -  
c l u d e s  t h e  waters su r round ing  New Zealand,  A u s t r a l i a  and t h e  s o u t h e r n  p a r t  
of t h e  Indones i an  Arch ipe lago .  

For  

I n  o u r  d i s c u s s i o n s  c o v e r i n g  t h e  i m p o r t a n t  c o a s t a l  and h igh-seas  , 
p e l a g i c  f i s h e r y  r e s o u r c e s  of t h e  western P a c i f i c ,  w e  have  r e s t r i c t e d  o u r  
comments r e l a t i n g  t o  t h e  f i s h e r i e s  of J apan  and Korea t o  t h o s e  s p e c i e s  whose 
areal d i s t r i b u t i o n s  ex tend  t o  s o u t h e r n  waters o r  t o  f i s h  t h a t  have  r e l a t e d  
s p e c i e s  i n  s o u t h e r n  waters. 

I n  t h e  f o l l o w i n g  s e c t i o n s  w e  w i l l  review b r i e f l y  t h e  s t a t u s  of 
f i s h e r i e s  i n  the w e s t e r n  P a c i f i c  and t h e  hydrography of t h e  area, and p r o v i d e  
d e t a i l s  of several of t h e  more i m p o r t a n t  commercial f i s h  s p e c i e s .  
la t ter ,  w e  have  fo l lowed  t h e  g e n e r a l  c l a s s i f i c a t i o n  o u t l i n e d  i n  t h e  FA0 
Yearbook of Catch S t a t i s t i c s  ( s e e ,  f o r  example, FAO, 1969).  The p e l a g i c  
f i s h e s  are d i s c u s s e d  as f o l l o w s  (1)  j a c k s ,  mullets,  etc. ,  (2) h e r r i n g s ,  E a r -  
d i n e s ,  anchov ies ,  etc. ,  (3)  t u n a s ,  b o n f t o s ,  and s k i p j a c k s ,  and (4)  mackerels ,  
b i l l f i s h e s ,  c u t l a s s f i s h e s ,  etc. Except f o r  p r o v i d i n g  f i g u r e s  on t o t a l  
l a n d i n g s ,  t h e  c a t e g o r y  of s h a r k s ,  r a y s ,  and chimaeras  is n o t  d i s c u s s e d .  

Fo r  t h e  

SOME GENERAL ASPECTS OF FISHERIES I N  THE WESTERN PACIFIC 

On t h e  b a s i s  of FA0 c a t c h  s ta t i s t ics  (FAO, 19691, t h e  1968 wor ld  c a t c h  
of f i s h  and o t h e r  f i s h e r y  p r o d u c t s  w a s  64.0 m i l l i o n  metric t o n s .  
p r o v i d e s  a summary of t h e  c a t c h  (based p r i n c i p a l l y  on 1968 s t a t i s t i c s )  f o r  
t h o s e  c o u n t r i e s  l o c a t e d  i n  t h e  w e s t e r n  P a c i f i c .  Although p r e c i s e  d a t a  are 
l a c k i n g  f o r  some of t h e  c o u n t r i e s ,  e.g., I n d o n e s i a  and mainland China, t h e  
e s t i m a t e d  t o t a l  r e g i o n a l  c a t c h  of 20,849.7 thousand metric tons  r e p r e s e n t s  
about  33 p e r c e n t  of t h e  t o t a l  wor ld  c a t c h .  

Tab le  I 

It shou ld  b e  n o t e d  t h a t  a 
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s u b s t a n t i a l  p a r t  of t h e  c a t c h e s  r e p o r t e d  f o r  J apan ,  Korea and Taiwan come from 
waters o u t s i d e  of t h e  IPFC area; e . g . ,  approximate ly  1 5  p e r c e n t  of t h e  t o t a l  
demersa l  c a t c h  made by  Japan  w a s  taken i n  a d i s t a n t - w a t e r  trawl f i s h e r y .  

The growth rates of t h e  f i s h e r i e s  i n  some of t h e  s o u t h e a s t  Asian 
c o u n t r i e s  have shown s i z e a b l e  i n c r e a s e s  i n  r e c e n t  y e a r s .  Tab le  I1 which 
i l l u s t r a t e s  t h e  growth of t h e  f i s h e r i e s  f o r  a few s e l e c t e d  c o u n t r i e s ,  shows 
i n c r e a s e s  r a n g i n g  from 3.5 p e r c e n t  p e r  annum € o r  Japan t o  a h i g h  of 26.0 
p e r c e n t  p e r  annum f o r  Tha i l and .  Much of T h a i l a n d ' ;  growth i s  a t t r i b u t e d  t o  
t h e  r a p i d  development of bo t tom f i s h e r i e s  ( I s a r a n k u r a  and KUhlmorgen-Hille, 
1967) .  Even w h i l e  f u r t h e r  expans ion  of t h e  bot tom t r a w l  f i s h e r y  can be  
expec ted ,  e s p e c i a l l y  i n  p a r t s  of t h e  South China Sea (Menasveta, 1970) ,  
t h e  p e l a g i c  r e s o u r c e s  of t h e  c o a s t a l  and h igh-seas  waters show promise  of 
s u b s t a n t i a l l y  g r e a t e r  i n c r e a s e  i n  l a n d i n g s ,  e . g . ,  t h e  p r e s e n t  c a t c h  from 
Indones i an  waters is e s t i m a t e d  t o  be  on ly  1 5  p e r c e n t  of t h e  t o t a l  p o t e n t i a l  
y i e l d  (Comi t in i ,  1970).  Except f o r  t h e  t u n a s  t aken  i n  t h e  h i g h  seas by 
Japan,  Korea and Taiwan, much of t h e  p e l a g i c  f i s h e s  t a k e n  i n  s o u t h e a s t  
As ian  waters come from c o a s t a l  areas, main ly  w i t h i n  1 5  miles of l a n d  
(Comi t in i ,  1970) .  Shomura and Gul land  ( i n  p r e s s )  i n  a r e c e n t  review of 
t h e  f i s h e r y  r e s o u r c e s  of t h e  w e s t e r n  c e n t r a l  P a c i f i c  Ocean e s t i m a t e d  t h e  
p o t e n t i a l  y i e l d  of p e l a g i c  f i s h e s  as rang ing  f rom 1 t o  5 m i l l i o n  t o n s  i n  
waters less than  50 m and a t  1 m i l l i o n  ton  i n  waters from 50 t o  200 m. 

Wi th in  t h e  c o a s t a l  area i t s e l f ,  t h e r e  is  wide  d i v e r s i t y  i n  t h e  
deg ree  of f i s h i n g  i n t e n s i t y  and i n  t h e  f i s h i n g  g e a r  and t e c h n i q u e s  used.  
I n  some areas , such  as o f f  Tha i l and  ( I s a r a n k u r a  and Kuhlmorgen-Hflle , 1967) 
f i s h i n g  is i n t e n s i v e ,  b u t  i n  o t h e r  areas such  as o f f  New Zealand,  A u s t r a l i a  
and I n d o n e s i a ,  f i s h i n g  i n t e n s i t y  i s  r e l a t i v e l y  l i g h t .  Fur thermore  , f i s h i n g  
is g e n e r a l l y  conf ined  t o  waters w i t h i n  v i s u a l  d i s t a n c e  of s h o r e .  
numbei of f a c t o r s  c o n t r i b u t e  t o  t h i s  l a c k  of an expans ion  o f f s h o r e ,  t h e  
l a c k  of s u i t a b l e  f i s h i n g  c r a f t s  and t h e  i n a b i l i t y  of many f i she rmen  t o  
n a v i g a t e  are two of t h e  more i m p o r t z n t .  

Wliile a 

Of i n t e r e s t  is  t h e  f a c t  t h a t  a predominant p a r t  of t h e  p e l a g i c  f i s h  
c a t c h  is consumed f r e s h ,  d r i e d ,  o r  p rocessed  i n t o  v a r i o u s  f i s h  p a s t e s .  
Th i s  is even t r u e  of t h e  c l u p e o i d s ,  Ljhich i n  o t h e r  p a r t s  of t h e  wor ld  are 
e i t h e r  canned o r  reduced  t o  f i s h  meal. 

HYDRCGRAPHY 

In t h e  w e s t e r n  North P a c i f i c ,  t h e  dominant f e a t u r e  i n  t h e  c u r r e n t  
systen;  i s  t h e  Kuroshio.  Upstream of Che Kuroshio,  t h e  North E q u a t o r i a l  
Cur ren t  nioves w e s t e r l y  n o r t h  of abou t  l a t ,  5%. 
F i n e s ,  t h e  Korth E q u a t o r i a l  Cur ren t  s e p a r a t e s  i n t o  two branches.  The 

To t h e  east of t h e  P h i l i p -  



- 118 - 

w r t h e r n  branch moves northward along t h e  P h i l i p p i n e  I s l a n d s  and Taiwan, 
where i t  becomes the  Kuroshio. The southern  branch forms t h e  eastward 
flowing E q u a t o r i a l  Countercurrent .  After pass ing  Taiwan, t h e  Kuroshio f l aws  
L . ~  a n o r t h e a s t e r l y  d i r e c t i o n  through t h e  Ryukyu I s l a n d s ,  A t  t h e  no r the rn  
s e c t o r  of t h e  Ryukyu cha in ,  t h e  Kuroshio sends off a branch northward as 
t h e  Tsushima Current ,  which provides  warm e q u a t o r i a l  waters  t o  t h e  Sea of 
Japan and t o  p a r t s  of t h e  E a s t  China Sea and t h e  Yellow Sea. The main co re  
of t h e  Kuroshio flows along t h e  e a s t  c o a s t  of Japan, and under average con- 
d i t i ons ,  t u r n s  eastward a t  about l a t .  35% and becomes 
s h i a  Extension Current. 

- t h e  Euro- 

Fnr much of t h e  t r o p i c a l  and southwes tern  P a c i f i c  areas, t h e  c u r r e n t  
r ; a t t e i x  LB dominated by t h e  monsoons. 
review of t h e  g e n e r a l  c i r c u l a t o r y  p a t t e r n  p r e v a i l i n g  i n  t h e  southwest P a c i f i c .  
A t  the  h e i g h t  of t h e  n o r t h e r n  monsoon i n  February t h e  h igh  p r e s s u r e  system is 
f u l l y  developed over  t h e  A s i a t i c  Continent.  The p r e v a i l i n g  winds are nor th-  
e a s t e r l y  n o r t h  of t h e  Equator and n o r t h e r l y  a t  t h e  Equator. 
l a t i t u d e s ,  between t h e  Equator and lat .  10°S, t h e  winds are nor thwes te r ly ,  b u t  
sou th  of la t .  19OS they are s o u t h e a s t e r l y .  
c u r r e n t s  shows a similar p a t t e r n  t o  the winds. 
of the  s u r f a c e  c u r r e n t s  i n  February.  

Wyrtki (1961) provides  an e x c e l l e n t  

I n  t h e  sou the rn  

The f l aw  of t h e  s u r f a c e  ocean 
F i g u r e  2 shave the g e n e r a l  flow 

A t  t h e  h e i g h t  of t h e  sou the rn  monsoon in August, t h e  Sputh E q u a t o r i a l  
Current is f u l l y  developed. 
Mindanao and sou th  of Balmahera I s l a n d  (Fig. 3). The c u r r e n t  f l a r  is nor th-  
w e s t e r l y  a long  t h e  n o r t h e r n  c o a s t  of New Guinea and forms t h e  p r i n c i p a l  source 
f o r  t h e  E q u a t o r i a l  Countercur ren t .  

P a c i f i c  water moves i n t o  s o u t h e a s t  Asia sou th  of 

JACKS, MULLETS, ETC. 

This group inc ludes  a wide v a r i e t y  of s p e c i e s  ranging from e s t u a r i n e  
s p e c i e s  such a s  t h e  m u l l e t s  ( family Mugi l l idae)  t o  t h e  t r u l y  p e l a g i c  s p e c i e s  
such a s  t h e  dolphin  (family Coryphaenidae) and t h e  sau ry  (Coblabis  saira) .  

The r e g i o n a l  ca t ch  of f i s h  i n  t h i s  ca tegory  i n  1963 was es t ima ted  a t  
1,003.7 thousand metric tons (Table 1111, which r e p r e s e n t s  about 5 1  p e r c e n t  of 
t h e  t o t a l  world ca t ch  of 1,960.0 thousand m e t r i c  tone.  The a c t u a l  l and ings  of 
t h i s  group would be s i g n i f i c a n t l y  l a r g e r  than l i s t e d ,  s i n c e  s t a t i s t i c s  are n o t  
w a i l a b l e  from a number of t h e  major c o u n t r i e s  which undoubtedly u t i l r l ze  f i s h  
i:? c h i s  group, e .g . ,  mainland China, Indonesia .  Furthermore, s i n c e  species 
auch WB scads and m u l l e t s  can be  taken by simple f i s h i n g  g e a r ,  t h e  amourit 
caught and n o t  r epor t ed  by t h e  many s u b s i s t e n c e  f i s h e r i e s  l o c a t e d  throughout 
t h e  a r e a  could be s u b s t a n t i a l .  
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P r i n c i p a l  S p e c i e s  

J a c k  Mackerel 

Round Scad 

Decaptemcs macrosoma ( P h i l i p p i n e s )  
Decaptems m s s e l l i  ( P h i l i p p i n e s )  

Saury 

CoZolabis s a i m  ( Japan ,  Korea) 

Landinps by Country 

Tab le  IV shows t h e  1968 l a n d i n g s  of t h e  p r i n c i p a l  s p e c i e s  l i s t e d  
above. The j a c k  mackere l  (T. japonicus) l a n d i n g s  i n  Japan  reached a p o s t  
World War 11 peak of 595.7 thousand metric t o n s  i n  1960 ( Japan ,  M i n i s t r y  of 
A g r i c u l t u r e  and F o r e s t r y ,  1963).  The most d r a m a t i c  i n c r e a s e  occur red  i n  
1952 when t h e  t o t a l  l a n d i n g s  i n c r e a s e d  from 92.6 thousand metr ic  tons  i n  
1951  t o  206.3 thousand metric t o n s .  
caught  a l s o  throughout  t h e  area b u t  t h e  c a t c h e s  are n o t  l a r g e .  

Other  s p e c i e s  of j a c k  mackere l  are 

The f i s h e r y  f o r  round s c a d s  ( D .  macmsoma and D. mcssell i)  h a s  
deve loped  i n t o  t h e  most i m p o r t a n t  f i s h e r y  in  t h e  P h i l i p p i n e s  where t h e  b u l k  
of t h e  w e s t e r n  P a c i f i c  c a t c h e s  are landed.  I n  1956 t h e  t o t a l  c a t c h  w a s  
e s t i m a t e d  t o  b e  19.0 thousand metric tons ;  t h e r e  h a s  been a r a p i d  increase 
i n  l a n d i n g s  s i n c e  1965 and i n  r e c e n t  y e a r s  t h e  a n n u a l  c a t c h  h a s  exceeded 
150.0 thousand metric tons .  The maximum c a t c h  t o  d a t e  w a s  t h e  206.8 
thousand metric t o n s  l anded  i n  1967. 

The l a n d i n g s  of s a u r y  (C. saira)  have  undergone c o n s i d e r a b l e  f l u c -  
t u a t i o n s .  J apan ,  t h e  l e a d i n g  p roduce r  of  s a u r y ,  i n c r e a s e d  i ts  c a t c h e s  i n  
t h e  1950's  and r eco rded  a h i g h  of 575.1 thousand metric t o n s  i n  1958 (Japan,  
M i n i s t r y  of A g r i c u l t u r e  and F o r e s t r y ,  1963). S i n c e  t h e n  t h e r e  h a s  been a 
g e n e r a l  d e c l i n e  i n  c a t c h e s ,  and i n  1969 J a p a n ' s  t o t a l  s a u r y  c a t c h  w a s  abou t  
51.0 thousand metric t o n s  (Japan,  M i n i s t r y  of A g r i c u l t u r e  and F o r e s t r y ,  
1970).  
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Method of F i s h i n g  

The p r i n c i p a l  g e a r  used t o  c a t c h  j a c k  mackere l  is  t h e  p u r s e  s e i n e ;  
however, hand l i n e s  are a l s o  used throughout  t h e  area. 
f i s h e r y  i n  t h e  P h i l i p p i n e s  a s p e c i a l i z e d  bag n e t  method of f i s h i n g ,  
deve loped  i n  t h e  p o s t  World War I1 y e a r s ,  is used (Tiews, Ronqu i l lo  and 
Caces-Borja,  1970) .  
The p u r s e  s e i n e  n e t s  used a r e  250-270 fathoms long ,  45 fathoms deep,  and' 
are hau led  i n  by power b locks .  The development of t h i s  g e a r  w a s  c h i e f l y  
r e s p o n s i b l e  f o r  t h e  d r a m a t i c  increase i n  l a n d i n g s  of t h i s  s p e c i e s .  
is done a t  n i g h t  w i t h  t h e  a i d  of l i g h t s  t o  at tract  t h e  f i s h .  

I n  t h e  round scad  

I n  r e c e n t  y e a r s  p u r s e  s e i n i n g  a l s o  become more p o p u l a r .  

F i s h i n g  

The s a u r y  f i s h e r y  a l s o  u t i l i z e s  a n e t  and l i g h t  sys tem as t h e  p r i n -  
c i p a l  method of c a p t u r e .  
depends on t h e  s t r o n g  p h o t o t a x i c  r e sponse  of  s au ry .  
a l s o  t o  c a t c h  s a u r y  i n  commercial q u a n t i t i e s .  

T h i s  method, c a l l e d  t h e  " s t i ck -he ld  d i p  n e t " ,  
D r i f t  n e t s  are used  

Bio logy  and S tock  Assessment 

J a c k  macke re l  are found th roughou t  t h e  IPFC and q u i t e  a b i t  of 
t h e  l i f e  h i s t o r y  of t h i s  s p e c i e s  i s  known. 
i s  known t o  move nor thward  from t h e  s o u t h e r n  waters t o  t h e  n o r t h  end of  
Honshu I s l a n d .  These f i s h  remain i n  t h e  Honshu area u n t i l  November when 
they b e g i n  t h e  r e t u r n  movement t o  t h e  s o u t h .  
i s  known t o  move from s o u t h  of Kyushu I s l a n d  t o  n e a r  t h e  n o r t h e r n  end o f  
Honshu I s l a n d .  Spawning o c c u r s  from March t o  J u l y  ( F u k a t a k i ,  1960) .  

On t h e  P a c i f i c  s i d e  T.  japonicus 

I n  t h e  Sea of Japan  t h i s  s p e c i e s  

Un l ike  t h e  s t o c k s  of j a c k  mackere l  i n  n o r t h e r n  waters, which are f i s h e d  
commercial ly ,  t h e  s t o c k s  of j a c k  mackere l  i n  t h e  Sou the rn  Hemisphere are 
v i r t u a l l y  untouched. The s o u t h e r n  s p e c i e s ,  T .  d e c l i v i s ,  occur  on t h e  Conti-  
n e n t a l  S h e l f  of  Sou the rn  A u s t r a l i a ,  from Shark  Bay, Western A u s t r a l i a  t o  
Newcastle, New South Wales, and around t h e  c o a s t a l  waters of  Tasmania and 
New Zealand  ( F r a s e r  and Hynd, 1967).  
been  e s t i m a t e d  by CSIRO t o  b e  of t h e  o r d e r  of 100.0 thousand metric t o n s  
(Gulland,  i n  p r e s s ) .  I n f o r m a t i o n  of t h e  l i f e  h i s t o r y  and b i o l o g y  of  
T .  decZivis' is f ragmentary.  

The p o t e n t i a l  y i e l d  of  t h i s  s p e c i e s  has 

The d i s t r i b u t i o n  of  round s c a d  (Deceptems s p p . )  is p robab ly  similar t o  
that of  t h e  j a c k  mackerel .  
upon two s p e c i e s ,  D. macrosoma and D. r u s s e l l i .  

I n  t h e  P h i l i p p i n e s  t h e  round scad  f i s h e r y  depends 

Although s t u d i e s  of  t h e  round scad  i n  P h i l i p p i n e  waters have  been made 
r e c e n t l y  ( T i e w s ,  Ronqu i l lo  and Caces-Borja, 1970; Ronqu i l lo ,  19701, much of 
t h e  biology and p o p u l a t i o n  dynamics of t h e  two p r i n c i p a L  s p e c i e s  are s t i l l  
unknown. The f i s h e r y  is c e n t e r e d  i n  t h e  S u l u  Sea area and is based  ma in ly  on 
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2-year-old f i s h  (Ronquil lo ,  1970) .  While estimates of t h e  s i z e  of t h e  r e s o u r c e  
are n o t  a v a i l a b l e ,  an expans ion  of t h i s  f i s h e r y  i n  t h e  P h i l i p p i n e s  i s  b e l i e v e d  
p o s s i b l e  (Tiews, Ronqu i l lo  and Caces-Borja, 1970) .  

A c o n s i d e r a b l e  amount of i n f o r m a t i o n  is  a v a i l a b l e  on t h e  b i o l o g y  of t h e  
s a u r y  in t h e  North P a c i f i c .  The appearance  of s a u r y  i n  abundance o f f  Japan  
v a r i e s  w i t h  l o c a l i t y ;  o f f  Hokkaido from August-October and o f f  Honshu from 
September-December. The s a u r y  moves shoreward and southward w i t h  t h e  o n s e t  
of w i n t e r .  

P r e s e n t l y  a f i s h e r y  does n o t  e x i s t  f o r  s a u r y  i n  the Southern  Hemisphere; 
b u t  i n f o r m a t i o n  b e i n g  accumulated i n d i c a t e  t h a t  a s i z a b l e  r e s o u r c e  may e x i s t  
i n  t h e  South P a c i f i c  ( i n f o r m a t i o n  p rov ided  by A. Suda) . 

HERRINGS, SARDINES, ANCHOVIES, ETC. 

The c l u p e o i d s  and r e l a t e d  s p e c i e s  form t h e  most impor t an t  (by we igh t )  
I n  1968 t h e  wor ld  catch of group of f i s h e s  t aken  commercially i n  t h e  world.  

c l u p e o i d s  w a s  20,460.0 thousand metric t o n s ,  c o n s t i t u t i n g  abou t  32 p e r c e n t  of 
t h e  wor ld ’ s  t o t a l  f i s h  c a t c h .  

P r i n c i p a l  S p e c i e s  

S a r d i n e s  

Sardinops meZrmosticta (Japan,  Korea) 
Sardinops neopilchardus ( A u s t r a l i a )  
Sardine2 l a  perforata (Phi  l i p  p i n e s )  
Sardine ZZa fimbriata ( P h i l i p p i n e s )  
SardineZZa sirm ( P h i l i p p i n e s )  
SardineIZa longiceps ( P h i l i p p i n e s )  
CZqea (Harengula) longiceps ( I n d o n e s i a )  
Other  s p e c i e s  and g e n e r a  e l sewhere  

Anchovies 

EngrauZis japonicus ( Japan)  
Other  s p e c i e s  and g e n e r a  e l sewhere  
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Landings by Country 

Table  I11 provides  estimates of t h e  marine c lupeoid  landed i n  1968 by 
c o u n t r i e s  i n  t h e  wes tern  P a c i f i c  area. The t o t a l  ca tch  of 767.5 thousand 
metric tons r e p r e s e n t s  about 4 pe rcen t  of t he  wor ld ' s  t o t a l  ca t ch  of t h i s  
group. 
Japan w a s  t h e  l a r g e s t  producer w i th  527.0 thousand metric tons.  
P h i l i p p i n e s  t h e  s a r d i n e s  and t h e  anchovies are t h e  second and t h i r d  most 
impor tan t  f i s h e s  taken  commercially. 

Only a small f r a c t i o n  of t h e  ca tch  w a s  made i n  southern  waters; 
I n  t h e  

Method of F i s h i n g  

The f i s h i n g  gea r  used f o r  ca t ch ing  marine c lupeoids  v a r i e s  from t h e  
s imple d ip  n e t  t o  s o p h i s t i c a t e d  purse  s e i n e s  f i s h e d  from powered vessels 
(Li ,  1960; von Brandt ,  1360). I n  Japan t h e  enveloping n e t s  account  f o r  
about 58 pe rcen t  of t h e  t o t a l  s a r d i n e  ca tch ,  whereas t h e  g i l l  n e t s  t ake  an 
a d d i t i o n a l  29 pe rcen t  (von Brandt ,  1960) . I n  t h e  P h i l i p p i n e s  approximately 
90 percen t  of t h e  t o t a l  marine c lupe iod  ca tch  is  made w i t h  bag n e t s .  

Biology and Stock Assessment 

The d i s t r i b u t i o n  of t h e  va r ious  s p e c i e s  of marine c lupeoids  fo l lows  
t h e  p a t t e r n  of o t h e r  organisms; t he  number of s p e c i e s  i n c r e a s e s  from t h e  
h ighe r  t o  lwer l a t i t u d e s  (Longhurst, MS*) . 
d i v e r s i t y  of s p e c i e s  w i t h i n  t h i s  group. Thi r ty- three  s p e c i e s  of c lupeoids  
have been r epor t ed  from Taiwan waters, (Yuan, 1970) whereas Ronquil lo  (1960) 
r epor t ed  n i n e  s p e c i e s  of Sardinella i n  P h i l i p p i n e  waters. 

Publ i shed  records  show t h e  

One of t h e  most impor tan t  a s p e c t s  of marine c lupeoids  is t h e  tre- 
mendous f l u c t u a t i o n s  i n  landings  t h a t  a number of s p e c i e s  has  undergone i n  
d i f f e r e n t  p a r t s  of t h e  world (e.g., C a l i f o r n i a  and Japan,  Longhurst MS*). 
The landings  of s a r d i n e s ,  p r i n c i p a l l y  S. metanoeticta, has  dec l ined  drama- 
t i c a l l y  i n  Japan. 
i n  Japan w a s  1,550.0 thousand metric tons  (Tokai Regional F i s h e r i e s  Research 
Laboratory,  1960);  s i n c e  1945 t h e  t o t a l  annual  landings  have been a t  very 

From 1925 t o  1938 t h e  average annual  landing  of s a r d i n e s  

* Longhurst, A. (MS). The c lupeoid  r e sources  of t h e  t r o p i c a l  seas. 
Nat iona l  Marino F i s h e r i e s  Se rv ice ,  Fishery-Oceanography Center ,  
L a  J o l l a ,  C a l i f o r n i a .  
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low l e v e l s ,  v a r y i n g  from 200.0 t o  500.0 thousand metric t o n s .  The d e c l i n e  
h a s  been a t t r i b u t e d  n o t  t o  over-f i s h i n g ,  b u t  t o  envi ronmenta l  changes t h a t  
had l e d  t o  reduced r e c r u i t m e n t  (Nakai,  1960).  I n t e r e s t i n g l y ,  d u r i n g  t h e  
p e r i o d  of abundance t h e  major p r o p o r t i o n  of t h e  c a t c h  came from t h e  P a c i f i c  
east  of Japan .  I n  t h e  p e r i o d  of low c a t c h e s  t h e  major  c e n t e r  of abundance 
w a s  i n  t h e  Sea of Japan .  

The v i r t u a l  c o l l a p s e  of t h e  s a r d i n e  f i s h e r y  i n  Japan  s t i m u l a t e d  con- 
s i d e r a b l e  r e s e a r c h  i n  t h i s  s p e c i e s .  Consequently,  of t h e  commercially i m -  
p o r t a n t  f i s h  s p e c i e s  t aken  i n  Japan  t h e  b i o l o g y  of t h e  s a r d i n e  is  p robab ly  
t h e  b e s t  known and documented. 

S.  melanostieta is r e p o r t e d  t o  move northward i n  t h e  s p r i n g  from s o u t h  
of Kyushu I s l a n d  and southward i n  autumn a long  bo th  c o a s t s  of Japan  and a l s o  
off  Korea. 
I s l a n d  t h e  s e a s o n  ex tends  from December t o  March w h i l e  o f f  c e n t r a l  Honshu 
t h e  s e a s o n  i s  from March t o  e a r l y  June .  Spawning occur s  i n  t h e  Sea of Japan 
and ex tends  from Janua ry  t o  May. 

'Yhe f i s h i n g  s e a s o n  v a r i e s  w i t h  l o c a l i t y ;  o f f  s o u t h e r n  Kyushu 

The b i o l o g y  of t h e  anchovy ( E .  japonicus) found o f f  J apan  is  b e t t e r  
known than  t h e  o t h e r  s p e c i e s  of anchovies  tound e l sewhere  i n  t h e  w e s t e r n  
P a c i f i c .  E. japonims occur s  i n  Japanese  c o a s t a l  waters a l l  y e a r  round. 
Spawning is r e p o r t e d  t o  t a k e  p l a c e  a t  t h e  edge of t h e  C o n t i n e n t a l  S h e l f .  
L i m  and Lee (1970) r e p o r t e d  t h a t  96 p e r c e n t  of  a l l  f i s h  eggs and 77 p e r c e n t  
of a l l  f i s h  l a r v a e  t aken  i n  p l ank ton  n e t  tows i n  Korean waters were of 
E.  Juponicus;. 
t o  b e  the most impor t an t  (Tiews, Ronqu i l lo  and S a n t o s ,  1970) .  

South of Japan anchovy s p e c i e s  of t h e  genus StoZephomts appea r s  

S ince  mar ine  c l u p e o i d s  occupy t h e  lower end of t h e  food  web, t h e i r  
occu r rence  i n  l a r g e  numbers is r e l a t e d  t o  areas of upwe l l ing ,  e . g . ,  t h e  tre- 
mendous anchovy r e s o u r c e  i n  waters o f f  Pe ru  is a s s o c i a t e d  w i t h  i n t e n s e  up- 
w e l l i n g  t h e r e .  Because t h e , w a t e r s  i n  t h e  n o r t h e r n  s e c t o r  have  been i n t e n -  
s i v e l y  surveyed ,  i t  is  u n l i k e l y  t h a t  new r e s o u r c e s  of mar ine  c l u p e o i d s  w i l l  
b e  uncovered t h e r e .  The same cannot  b e  s a i d  abou t  t h e  s o u t h e r n  s e c t o r s  
because  t h e  areas of upwe l l ing  have  n o t  been  a d e q u a t e l y  surveyed  w i t h  r e s p e c t  
t o  b o t h  t h e  i n t e n s i t y  and e x t e n t  of upwe l l ing  and t h e  p r e s e n c e  of c l u p e o i d s .  
Areas d e s e r v i n g  a t t e n t i o n  i n c l u d e  t h e  Banda Sea (Wyrtki,  1961),  t h e  c o a s t s  of 
I n d o n e s i a ,  Sarawak, and Makassar (Shomura and Gul land ,  i n  p r e s s )  where some 
upwe l l ing  o c c u r s .  

The p o t e n t i a l  y i e l d  of mar ine  c l u p e o i d s  a long  t h e  c o a s t  of A u s t r a l i a  
h a s  been  e s t i m a t e d  t o  exceed 100.0 thousand metric t o n s  Gul land  ( i n  p r e s s ) .  
Blackburn (1960) r e p o r t e d  aer ia l  s i g h t i n g s  of 1 0 , ~ o O  s c h o o l s  of s. neopil- 
c!:oi*dus i n  1 day o f f  t h e  s o u t h  c o a s t  of w e s t e r n  A u s t r a l i a .  Cons ide r ing  t h a t  
t h e  A u s t r a l i a n  c a t c h  of c l u p e o i d s  i n  1968 w a s  0.8 thousand metric t o n ,  t h e  
r e s o u r c e  can c e r t a i n l y  b e  judged as u n d e r u t i l i z e d .  
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TUNAS, BONITOS AND SKIPJACKS 

Among t h e  p e l a g i c  f i s h e s  t h e  tunas  r e p r e s e n t  t h e  most d i f f i c u l t  
group i n  terns of p i n p o i n t i n g  l o c a t i o n  of c a p t u r e .  The f i s h e r i e s  f o r  t u n a s  
a r e  t r u l y  d i s t a n t - w a t e r  f i s h e r i e s  and many n a t i o n s  f i s h  g r e a t  d i s t a n c e s  from 
t h e i r  home p o r t s  f o r  t h e  v a r i o u s  s p e c i e s  of tuna .  

P r i n c i p a l  S p e c i e s  

Thunnus aLaZunga ( a l b a c o r e ,  widespread  d i s t r i b u t i o n )  
Thunnm a'lbamres (yel lowf i s h  t u n a ,  widespread  d i s t r i b u t i o n )  
Thmnus maccoyii ( s o u t h e r n  b l u e f i n  tuna,  A u s t r a l i a  and New Zealand)  
T h t n u s  obesus (b igeye  t u n a ,  widespread  d i s t r i b u t i o n )  
Thunnus 25hynnus ( b l u e f i n  t u n a ,  J apan ,  Korea, Taiwan) 
Katsmonus peZ&s ( s k i p j a c k  tuna, widespread  d i s t r i b u t i o n )  

Landings by  Country 

Tab le  I11 lists t h e  1968 c a t c h  of t u n a s ,  b o n i t o s ,  and s k i p j a c k s  f o r  
t h e  c o u n t r i e s  l o c a t e d  i n  t h e  w e s t e r n  P a c i f i c .  S i n c e  t h e  t u n a  f i s h e r i e s  of 
Japan, Korea and Taiwan r a n g e  th roughou t  t h e  world's oceans ,  a n  estimate 
h a s  been made of t h e  t o t a l  c a t c h  from t h e  area s o u t h  of la t .  30°N (Table VI. 

Method of F i s h i n g  

The method of f i s h i n g  f o r  t u n a s  v a r i e s  w i t h  t h e  l o c a l i t y  and t h e  
s p e c i e s  s o u g h t .  
t aken  p r i m a r i l y  by t h e  pole-and- l ine  t e c h n i q u e  u s i n g  l i v e  b a i t  (Van Campen, 
1960; Isa, 1970) .  Albacore  are t a k e n  a l s o  on l o n g l i n e  g e a r .  B l u e f i n  tuna 
i n  n o r t h e r n  waters a r e  t a k e n  on l o n g l i n e  g e a r  and i n  set  n e t s  i n  Japanese  
c o a s t a l  waters. I n  t r o p i c a l  waters t h e  l o c s l i n e  is t h e  p r i n c i p a l  g e a r  used 
t o  c a t c h  y e l l o w f i n  t u n a  and b i g e y e  t u n a .  Other  g e a r  such as t r o l l i n g  and 
hand l i n e  are used  f o r  c a t c h i n g  t u n a s  i n  t h e  s u b s i s t e n c e  f i s h e r i e s  through- 
o u t  the:  area.. 

I n  n o r t h e r n  l a t i t u d e s  t h e  a l b a c o r e  and s k i p j a c k  t u n a  are 

The pole-and- l ine  method u s i n g  l i v e  b a i t  i s  p r e s e n t l y  t h e  p r i n c i p a l  
method of f i s h i n g  f o r  s k i p j a c k  t u n a  i n  t h e  w e s t e r n  P a c i f i c ;  however, Japan 
and t h e  Uni ted  States are t e s t i n g  t h e  f e a s i b i l i t y  of u s i n g  p u r s e  s e i n e  to 
c a t c h  s k i p j a c k  tuna  i n  commercial q u a n t i t i e s  ( M i l l e r ,  1970).  

I n  t h e  h i g h e r  l a t i t u d e s  of t h e  Southern  Hemisphere, e s p e c i a l l y  a r o u d  
New Zealand and A u s t r a l i a ,  t h e  l o n g l i n e  g e a r  is  used  t o  t a k e  s o u t h e r n  b l u e -  
f i n  t u n a .  
w i t h  t h e  pole-and- l ine  t e c h n i q u e  were u n s u c c e s s f u l  (Hynd and Vaux, 1963) .  

A t t e m p t s  t o  c a t c h  t h i s  s p e c i e s  t h e r e  i n  commercial q u a n t i t i e s  
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Biology and S tock  P,xsepm;.nL 

A w e a l t h  of i n f o r m a t i o n  on t h e  b i o l o g y  of v a r i o u s  s p e c i e s  of t unas  
of t h e  w e s t e r n  P a c i f i c  is a v a i l a b l e  i n  t h e  l i t e r a t u r e  ( s e e  f o r  example, 
pape r s  p r e s e n t e d  a t  t h e  FA0 World Tuna Conference (Rosa, 1963-64) and t h e  
S t a t e  of Hawaii Governor ' s  Conference (Manar, 1966) .  Perhaps  t h e  most 
impor t an t  areas which need f u r t h e r  a t t e n t i o n  are s t o c k  i d e n t i f i c a t i o n  and 
s t o c k  a s ses smen t .  Regarding s t o c k  i d e n t i f i c a t i o n ,  t agg ing  exper iments  have  
demonst ra ted  t h e  t r a n s p a c i f i c  movements of b l u e f i n  t u n a  and a l b a c o r e  
(Clemens and F l i t t n e r ,  1969, Clemens, 1961, ( I tsu,  1960; Otsu and Uchida,  
1963) and t h e  movement of s k i p j a c k  t c n a  i n  T r u s t  T e r r i t o r y  waters (Otsu,  
1970) ,  b u t  more i n t e n s i v e  work i s  needed, e s p e c i a l l y  i n  waters w i t h i n  t h e  
East I n d i e s  Arch ipe lago ,  

Regarding s t o c k  assessment  s t u d i e s  , Rothsch i ld  and Uchida (1968) 
i n d i c a t e d  t h a t  a n  i n c r e a s e  i n  e f f c r t  of t h e  l o n g l i n e  f i s h e r y  f o r  a l b a c o r e ,  
y e l l o w f i n  tuna ,  and b i g e y e  t u n a  would n o t  r e s u l t  i n  any s u b s t a n t i a :  i n -  
crease i n  c a t c h .  P r e c i s e  estimates of t h e  p o r e n t i a l  i n c r e a s e  i n  t h e  y i e l d  
of s k i p j a c k  t u n a  a r e  n o t  a v a i l a b l e ;  however, some ev idence  s u g g e s t s  t h a t  
t h e  i n c r e a s e  i n  t h e  c e n t r a l  P a c i f i c  may b e  s u b s t a n t i a l  ( R o t h s c h i l d ,  1966; 
S i l l i m a n ,  1'366)" For t h e  w e s t e r n  P a c i f i c ,  Gulland ( i n  p r e s s )  e s t i m a t e d  
t h e  p o t e n t i a l  y i e l d  of s k i p j a c k  t u n a  t o  b e  i n  t h e  o r d e r  of 250.0 thousand 
m e t r i c  t ons .  

There  has  been  c o n s i d e r a b l e  concern  i n  r e c e n t  y e a r s  r e g a r d i n g  t h e  
s t o c k  s i z e  of t h e  s o u t h e r n  b l u e i i n  tuna  i n  waters around A u s t r a l i a  and New 
Zea land .  'Yhe l o n g l i n e  f i s h i n g  v e s s e l s  of J apan ,  which l anded  from 10 t o  
20 t o n s  of s o u t h e r n  b l u e f i n  t u n a  p e r  day 7 o r  8 y e a r s  ago are p r e s e n t l y  
a v e r a g i n g  less than  1 t o n  p e r  day (Su i san  Keisai Shinbun, 1970) .  

MACKERELS, BILLFISHES, CUTLASSFISHES , ETC. 

Among t h e  s e v e r a l  g roups  of s p e c i e s  l i s t e d  i n  t h i s  g e n e r a l  c a t e g o r y ,  
t h e  macke re l s ,  p r i n c i p a l l y  s p e c i e s  of: t h e  gene ra  Scomber, RastrcZZCger and 
S c o m b ~ ~ m c ~  a r e  t h e  most imporcant i n  terms of l a n d i n g s  and v a l u e .  
T a b l e  111 prov ides  a summary of t h e  t o t a l  c a t c h  of t h i s  group by coun t ry  
f o r  1968. 

P r i n c i p a l  S p e c i e s  

L%2Gmt.f27 j c p n h u s  ( Japan ,  Korea, Taiwan) 
Sxmker tapeiwq?i ,alus  ( Japan ,  Korea, Taiwan) 
l iastrezl iger  xeglectus (widespread  throughout  s o u t h e a s t  As ia)  
Rastrcl Ziger k a v q w r u  (widespread  through s o u t h e a s  t A s i a  
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Landings by Country 

Table  V I  lists by country the  1968 ca tch  of t h e  va r ious  s p e c i e s  of 
mackerel. 
Z U S ~  presen t  i n  no r the rn  l a t i t u d e s ,  S. japonicus is by f a r  t h e  predominant 
s p e c i e s  i n  t h e  commercial ca t ch  of Japan and s. tapeinocephazus i n  t h e  ca t ch  
of Taiwan (Yuan, 1970). P a t h a n s a l i  (1967) r epor t ed  t h a t  up t o  50 e r c e n t  of 

An u n i d e n t i f i e d  s p e c i e s  of Scomber a l s o  is repor t ed  t o  be  p re sen t  i n  commer- 
c ia l  ca t ches  i n  t h e  Ph i l ipp ines .  

Of t h e  two spec ie s  of Scomber (S. japonicus and S. tapeinocepha- 

t h e  ca t ch  l i s t e d  as RastreZZiger i n  Malaysia may b e  t h a t  of a SCOm E er s p e c i e s .  

The major f i s h e r i e s  f o r  Ra6treZligeP i n  t he  wes tern  P a c i f i c  are i n  
Thai land and Malaysia. 

Method of F i s h i n g  

The pu r se  s e i n e  is t h e  p r i n c i p a l  commercial gea r  f o r  ca tch ing  Scomber 
and RastreZZiger. 
l i f t  n e t  w i t h  l i g h t  s e i n e ,  beach s e i n e ,  and f i s h  c o r r a l  (Yuan, 1970). 

Other commonly used gea r  i n c l u d e  hand l i n e ,  g i l l  n e t ,  

Biology and Stock  Assessment 

Although some problems i n  sys t ema t i c s  s t i l l  remain, e .g . ,  Scomber VB. 
mematophorns as t h e  g e n e r i c  term and i d e n t i f i c a t i o n  problems i n  Malaysia  
(Pa thansa l i ,  1967) ,  a cons ide rab le  amount of in format ion  is  W a i l a b l e  on 
the  b io logy  of t h i s  group, e s p e c i a l l y  f o r  those  s p e c i e s  occurr ing  o f f  Japan 
and Korea. 
of 5'. japonicus i n  summer and a southward movement i n  late f a l l  (Machinaka, 
1960). With r ega rd  t o  the  popula t ion  s t r u c t u r e  Kawasaki (1969) sugges t s  t h a t  
t h e r e  are t h r e e  popula t ions  of S. japonicus i n  t h e  seas around Japan. 

Tagging s t u d i e s  i n  t h e  Sea of Japan show a northward migra t ion  

The f i s h e r y  f o r  mackerel  (Scomber s p p . )  i n  Japan has  shown d pheno- 
menal growth i n  r e c e n t  yea r s .  
thousand metr ic  tons f o r  t h e  per iod  1951-55 (Japan,  Minis t ry  of Agr i cu l tu re  
and Fores t ry ,  1963), t he  ca t ch  has inc reased  t o  1,015.0 thousand metric tons  
i n  1968. This  marked i n c r e a s e  i n  landings  by t h e  Japanease f i s h e r y  has  been 
a t t r i b u t e d  t o  an i n c r e a s e  i n  abundance, r a t h e r  t han  be ing  e n t i r e l y  due t o  
expansion of f i s h i n g  a r e a  and i n c r e a s e  i n  f i s h i n g  e f f o r t .  
b e l i e v e  t h a t  t h e r e  has  been a s h i f t  i n  t he  spawning grounds of t h e  mackerel, 
as a r e s u l t  of major changes i n  environmental  cond i t ions .  It is be l i eved  
t h a t  changes i n  t h e  environment have l e d  t o  b e t t e r  s u r v i v a l  of t h e  young, 
thus r e s u l t i n g  i n  an i n c r e a s e  i n  popula t ion .  

From an average annudl landing  of 242.9 

S c i e n t i s t s  
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Thailand has c a r r i e d  ou t  over t h e  p a s t  s e v e r a l  y e a r s  a concerned 
A r e c e n t  s tudy  of t h e  ca tch  and e f f o r t  s tudy  of t h e  RastreZZQer group. 

d a t a  obta ined  from t h e  commercial f i s h e r y  i n  Thai land has  l e d  t o  a p r e l i -  
minary assessment  of t h e  s t o c k  s i z e  (Kurogane e t  a1 W). On t h e  b a s i s  
of t h i s  s tudy ,  i t  is be l i eved  t h a t  t h e  Thai land f i s h e r y  f o r  RastreZZGer 
is p r e s e n t l y  ope ra t ing  a t  an opt imal  l e v e l .  
two f o l d  increase 
y i e l d  of only 20 percent  accompanied by a dec rease  i n  ca t ch  p e r  u n i t  of 
e f f o r t  of 40 pe rcen t .  

It w a s  e s t ima ted  t h a t  a 
i n  f i s h i n g  i n t e n s i t y  now would r e s u l t  i n  an i n c r e a s e  i n  
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TABLE I1 

Average annua l  rates of growth of f i s h e r i e s  p r o d u c t i o n  
1960-67 (from Comftfni ,  1970 : Table 2) 

Country 

Tha i l and  

West Malays i a  

I n d o n e s i a  

P h i  l i p  p i n e s  

Taiwan 

Japan  

Korea 

Growth rates 

26 e O1 

1 1 . 6 l  

1 8,: 

7 . 7  

8.5 

3,52 

11.8 

Marine p r o d u c t i o n  on ly .  

Excludes  whal ing .  
Sources  : Thaifand,  S t a t i s t i c a l  S e c t i o n ,  Department of 

F i s h e r i e s ,  Bangkokc 

Mabaysfa, U n i s  t r y  of A g r i c u l t u r e  and Coopera t ives ,  
F i s h e r i e s  D i v i s i o n .  Annual S t a t i s t i c s ,  1968. 

I n d o n e s i a ,  S e grimandhi. The Economic Development 
of I n d o n e s i a ’ s  Sea F i s h i n g  I n d u s t r y .  
Indones i au  Economic S t u d i e s  V(1). March 1969. 

B u l l e t i n  of 

P h i l i p p i n e  F i s h e r i e s  Commission. F i s h e r i e a  
S t a t i s  t i es  of t h e  P h i l i p p i n e s ,  1967. 

Taiwan, Department of A g r i c u l t u r e  and F o r e s t r y ,  
F i s h e r i e s  Bureau. F i s h e r i e s  Yearbook, 1968. 

Japan,  M i n i s t r y  of A g r i c u l t u r e  and F o r e s t r y ,  
Statist ies and Survey Div i s ion .  F i s h e r i e s  
S ta t i s t ics  of Japan .  

Korea,  EcsnanPc P lann ing  Board. Statist ical  
Yearbook, 1963. M i n i s t r y  of A g r i c u l t u r e  and 
F o r e s t r y ,  Office of F i s h e r i e s .  Yearbook of 
F i s h e r i e s  S t a t i s t i c s ,  1969 
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TABLE I V  

Landings of t he  p r i n c i p a l  s p e c i e s  i n  t h e  "jacks, m u l l e t s ,  etc." 
ca tegory ,  1968 ( d a t a  from FAO, 1969) 

I I Country 

7 
a l a y s i a  (West Malaysia) 
ong Kong 
orea  (Republic) 

I 

Horse mackerel ,  
j ack  mackerel ,  scad 

Catch i n  thousand me  

358.0 
160.6 

16.7 
6.9 
5 .1  
2 . 5  
0.3 

i c  tons  

140.0 

ag.9 

TABLE V 

Average landings  of tunas and r e l a t e d  s p e c i e s ,  1965-67 
( d a t a  provided by A. Suda) 

~ 

-Country I Catch 

I 
Thousand metric tons  

I 
;Korea' (Republic) 
iRyukyu Is l ands  

1 an 

ustralia 

182.0 
7.5 
6.6 

15.9 
5.0 
27.0 

7.0 
3.4 

F i f t y  pe rcen t  of t h e  ca t ch  of each country fram t h e  P a c i f i c  
and Ind ian  Oceans is a l l o c a t e d  t o  the  IPFC areas. 
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P i s .  1. Area included in  the diecussion of coart.1 and high-ear# 
pdagic reeourcee. 
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Fig .  2. General circulation of surface water in February 
(from Wyrtki, 1961). 



- 138 - 

Fig. 3. General circulation of surface water in August 
(from Wyrtki, 1961). 




